INTRODUCTION
Katowice is a city located within the Silesian metropolitan area in the South of Poland. This region had one of the highest scores in joint population density in Poland, with 180 persons per square kilometer and the total population of the Silesian metropolitan area being approximately 4.7 million. Such great potential plays an important role in air transport which stimulates regional employment and economic growth. The central point of air transport system in Silesian metropolitan area is Katowice Airport (EPKT) -one of the largest regional airports in Poland, the largest airport in Silesia and one of the most dynamically developing Polish airports. In 2015 EPTK/Katowice Airport handled 3,069,279 passengers (2,695,732 in 2014, 13% growth), 31,727 air operations (28,771 in 2014) and 16,119 tons of cargo (16,269 in 2014) . Moreover, EPKT took over a part of air traffic and passenger traffic due to World Youth Days in Kraków.
In order to strengthen its capacity and business activities, there was made a model study of Business Case for implementation of special aviation procedures. These documents are a specific tool supporting planning and decision-making at aerodromes and airports, especially assisting decisions related to capital investment, products or services development, investments and products (Operational…, 2007; Standard…, 2013) . A business case was conducted at Katowice Airport according to (Guidance…, 2012; Guidance…, 2013) and based on standards and recommended practices of ICAO (RNAV…, 2009) and EUROCONTROL (Standard…, 2013) . More specifically, in the following sections is presented business case for implementation of a LPV (Localizer Performance with Vertical Guidance) approach -the kind of Required Navigation Performance Approach (RNP APCH) (ICAO…, 2012) .
SCeNaRIO ChaRaCTeRISTICS FOR kaTOwICe aIRPORT
The business case activities take into account whether an ILS is available or not at the examined runway (RWY 09) of airport and whether it has an impact on financial results. The main characteristics of Katowice Airport (EPKT) are presented in table 1 and were defined in SHERPA report (Fellner, 2013) as well as in AIP Poland (Aeronautical…). 
COSTS OF IMPLeMeNTaTION PROCeDURe
Typical costs related to the implementation of a LPV (Localizer Performance with Vertical Guidance) approach procedure can be broken down into aspects depicted in the table below. Costs related to RWY physical characteristics maybe included as required by the scenario: lightning systems, airfield works, obstacles removal, etc. These can be very different per scenario.
In the case of publishing the LPV as an ILS back-up no costs are foreseen (Fellner, 2013) . Details are presented in table 2. 
aIRPORT'S OPeRaTINg FeeS
In order to simplify the calculation of benefits derived from the increased number of completed landings thanks to the implementation of LPV operations, the following is applied: landing fee based on aircraft maximum take-off weight (MTOW), parking fee only applies if parking lasts for more than 4 hours (Fellner, 2013) . Mentioned fees are shown in table 3. 
RevIew OF TOTaL aIRCRaFT LaNDINgS
Following the model described in above paragraphs, the first task is to collect statistics on the total number of landings at the airport. Traffic forecasts have been also established for the nearmidterm period. It is important to note that the next table presents only landings' statistics (not total number of operations, which would include departures). Next step is to establish how many of the above operations are conducted towards the thresholds where LPVs are to be implemented. Runway in use (airport configuration) typically depends on the prevailing wind direction at the airport, as aircraft shall take-off and land against the wind (Fellner, 2013) . Details are presented in tables 4 and 5. By applying RWY usage percentages to the total number of landings, it will be possible to estimate the number of landings performed to the thresholds where LPV is to be implemented. This is presented in table 6 (Fellner, 2013) . As no ILS procedures are published at runway/s where LPV is to be implemented, the figures in table 6 can be directly used for subsequent steps of the study. 
DISRUPTION PRObabILITy PeR aPPROaCh TyPe
The disruption probability per approach type is calculated based upon a combination of the approach OCH (Obstacle Clearance Height) and meteorological conditions at the time of approach. The main idea is that if the (M)DA/(M)DH of an approach is greater than the recorded cloud ceiling or the recorded visibility exceeds the required level, then a disruption will ensue. To conduct such analysis it is necessary to know the lowest MDH (Minimum Descent Height) provided by conventional navigation means at the implementation RWY -see table 7. For the further analysis, meteorological data were collected from the Aeronautical Meteorological Station Katowice -Pyrzowice Airport from period 01. 01.2012 01. -31.12.2013 01. (Fellner, 2013 . With this data, a disruption probability per a/c category was calculated, and the results are presented in the following table. aIRCRaFT NPa DISRUPTIONS
The total number of NPA (Non-Precision Approach) disrupted landings is equal to the product of the number of NPA landings per year multiplied by the probability of disruption for the particular approach type. As shown in tables 9 and 10, the first step is to estimate the percentage of landings executed per aircraft category (Fellner, 2013) . Cargo ops  2013  5  1  23  2  134  14  0  0  2014  6  1  24  3  144  17  1  0  2015  6  1  27  3  157  18  1  0  2016  7  1  28  6  166  34  1  0  2017  7  2  29  7  175  40  1  0  2018  7  2  31  7  183  44  1  0 
ReDUCTION IN DISRUPTIONS
To eliminate number of NPA disrupted landings, there shall be flight tests conducted by using the new LPV operation designed for the implementation at RWY's. But before conducting these exercises, assumption on the different LPV navigation capabilities per aircraft categories will need to be established (Fellner, 2013) -it is presented in table 11. The last step is to calculate the total number of disrupted landings after LPV implementation. This calculation was made for the period 2013−2020. What is more, it took into account passengers operations (PAX ops) as well as cargo operations (Cargo ops). Results are presented in the table below. It is worth noticing that every year the number of LPV disrupted landings peaked during passengers operations for CAT C. The number of LPV disrupted landings is included in table 13. 
CONCLUSION
Total cost savings are defined with respect to the base case and are calculated by applying a standard cost per disruption. The benefits for the airport will be those generated by the number of landings successfully completed thanks to the superior performances of LPV operations in contrast with NPA operations. To conduct such assessment it is necessary to apply the fees to the landing figures of table 10 and table 13. The following table 14 is filled according to the guidelines above. In summary, the business case for implementation of a LPV approach at EPKT was based on standards and recommended practices of ICAO (Eurocontrol, 2009) as well as EUROCONTROL (Standard…, 2013) as part of a research conducted by SHERPA, which was financed by the EU (Support ad-Hoc Eastern Region Pre-operational Actions in the GNSS). The algorithm of execution of such analysis was presented in the sections above. As follows from the calculation, total benefit derived from LPV implementation over the period 2013−2020 for EPKT amounts to 1,152,270 euros.
